A number of studies have questioned the reliability of psychological data collected from those involved in litigation following mild head trauma. This study examines two severely injured groups, one litigant, the other non-litigant, at 4 months and 10 years post injury. No differences were identified between the groups on measures of cognitive ability to suggest underachievement at an early stage of recovery, when the litigant group was assessed medico-legally or after an interval of 10 years post injury. Measures of psychosocial outcome and psychological morbidity at 10 years post injury failed to show any significant differences between the groups, indicating that the process of litigation did not have any long term effects in respect of illness behaviour. The results of this study are consistent with data from another study that assessed litigants and non-litigants after severe head injury, but differs from studies that examine cases of minor injury.
Introduction
argued that compensation seeking contributed to expressions of disability in one quarter to one third of head trauma cases where fault could be attributed and where financial compensation was a possibility. Recent research on the impact of litigation has almost entirely focused on minor head injury. Only a minority of studies have failed to conclude that the prospect of financial gain had little (or no obvious) effect on symptom patterns or recovery rates (Kelly, 1975; Merskey & Woodforde, 1972; Rimel, Giordani, Barth, Boll, & Jane, 1981) . The vast majority of studies conclude that: (a) more post concussional symptoms are reported by litigants than non-litigants, (b) the symptoms last longer, (c) they are more debilitating, in the sense that litigants take longer to return to work and (d) they generate higher levels of psychological distress (Blanchard et al., 1998; Cook, 1972; Fernstein, Ouchterlony, Somerville, & Jardine, 2001; Miller & Donders, 2001; Paniak et al., 2002) . A meta-analytical review by Binder and Rohling (1996) , based on 18 study groups and 2353 cases, found a moderate overall effect size of 0.47, pointing to greater abnormality and disability in less severely injured patients when financial incentives were involved. If financial compensation was removed as a factor, the authors calculated that symptoms attributed to head injury would reduce by 23%.
There has also been an assumption on the part of some authorities that after litigation is concluded, symptoms quickly resolve and claimants resume a normal life style (Culpan & Taylor, 1973) . This has been disputed in a number of studies, notably Kelly and Smith (1981) and Mendelson (1995) . The latter study found that of 198 cases contacted 2 years after settlement, 75% were still unemployed. Many authors have argued that persisting disability after minor injury can be explained not only by organic legacies of injury but also by psychogenic factors (Pilowsky, 1995; Trimble, 2004; Wood, 2004) . The adversarial nature of prolonged legal negotiations (most cases in the UK take 5 years to settle) can act as an obstacle to psychological recovery and generate stress and anxiety associated with adjustment difficulties and learned illness behaviour that can increase the risk of long term psychological morbidity.
Studies comparing litigant and non-litigant groups have primarily focused on symptom expression measured by content analysis of structured interviews, self-report questionnaires or reports concerning social role disruption (Blanchard et al., 1998) . However, this reliance on subjective symptoms neglects findings from studies that have found high base rates of post concussional symptoms in non brain injured groups (Gouvier, Cubic, Jones, Brantley, & Cutlip, 1992; Gouvier, Uddo-Crane, & Brown, 1988; Lees-Haley & Brown, 1993; Mittenberg, DiGiulio, Perrin, & Bass, 1992) . Only a small number of studies have included cognitive measures and these tend to employ easily administered tests, such as the Mini Mental State Examination (Fernstein et al., 2001) , which may lack sufficient sensitivity to detect subtle differences in cognitive ability after minor head injury. One study that employed detailed neuropsychological assessment concluded that litigation and compensation played only a minimal role in determining outcome (Rimel et al., 1981) , although this study did not actually compare litigant and non-litigant groups. Lishman (1999) comments that the generality of embellishment in head injured patients seeking compensation is hard to establish because few studies have compared litigant and non-litigant groups who have suffered comparable injury. This is particularly notable in cases of serious head injury. Only one study has examined the impact of litigation after severe head injury (McKinlay, Brooks, & Bond, 1983) . They compared 21 litigants who had suffered severe injury (defined as post traumatic amnesia (PTA) > 2 days; median = 29.7 days) with 21 non-litigant cases, using cognitive measures plus subjective reports of symptoms and return to work data. There was no difference in the groups in respect of age-related cognitive function, leading the authors to conclude that the tendency to fake low scores during assessment after severe head injury is rare. The litigant group reported more symptoms than non-litigants over the 12 month follow up period but this did not have an impact on return to work statistics between the groups. There was no difference between relative's accounts of post concussional symptoms between the two groups, which suggested that relatives were not influenced by whether or not a claim for financial compensation was being made, although McKinlay and Brooks (1984) caution that this may reflect personality differences between relatives rather than the presence or absence of symptoms themselves.
The present study explores the impact of litigation on cognitive recovery from serious head injury by comparing a group of litigants with a non-litigant group at an early stage of recovery (Time 1) when litigation was in process, and 10 years post injury (Time 2), when litigation was completed. An assumption was made that if there were no differences between the groups in terms of injury severity (measured by PTA) or other factors that might influence test performance, there would not be any significant group differences on measures of cognitive ability either at Time 1 or Time 2. If significant differences were apparent between the groups at Time 1, it could be interpreted as underachievement by the litigants in an attempt to increase compensation. This would be revealed at Time 2 when the litigant group, free of constraints imposed by a court case, would perform better on neuropsychological tests than the non-litigant group, suggesting an inflated degree of cognitive recovery, best explained by genuine effort in the latter condition as opposed to underachievement in the former.
A number of psychosocial measures were also employed to see if the pressures of litigation generated a pattern of learned illness behaviour that could have long term implications for social integration and quality of life, resulting in worse psychosocial outcome for the litigant group. Because all cases met PTA criteria for severe closed head injury (PTA > 24 h; Russell, 1971) it was hypothesised that, unlike studies that compare litigants and non-litigants after minor head injury, those with severe head injury would display little tendency for embellishment, therefore, no significant differences would be found in neuropsychological performance between the groups at Time 1 or Time 2, either in respect of neuropsychological test performance or on measures of psychosocial outcome. 
Method

Participants
The cohort consists of seriously brain injured cases drawn from two sources: (1) the first author's medico-legal archive database (N = 348) and (2) the head injury archive files from Morriston Hospital, a regional neurotrauma centre (N = 164). All cases had (1) suffered a severe traumatic brain injury (PTA > 24 h), (2) were at least 10 years post injury, (3) used English as a first language, (4) were aged at least 16 years at the time of the injury, (5) were under 75 years at the time of follow up, and (6) able and willing to give informed consent. The 362 participants who satisfied these criteria were contacted by letter and 133 (36.74%) replied. Of these, 80 (60.15%) expressed a willingness to participate (medico-legal group, N = 44; Neurotrauma Centre group, N = 36). Fifty (37.59%) declined and three letters (2.26%) indicated that the person had died. Only 53 of these cases had an initial neuropsychological assessment within 12 months of injury, a criterion for entry into the study, therefore the final cohort consisted of 31 cases who had been involved in litigation and 22 non-litigants. Table 1 provides injury details that can impinge on test performance and long term outcome. There was no difference between the groups in respect of age at time of injury, duration of post traumatic amnesia or time since injury when assessed. The only difference was in years of education, the litigant group having a mean of 12.41 years compared to 11.00 years for the non-litigant group. However, there was no difference in estimates of pre-accident intelligence obtained from the National Adult Reading Test-Second Edition (t(47) = −0.091, p = 0.928) (Nelson & Willison, 1991) .
Design and procedure
A cross sectional design was employed to collect information. Participants who fulfilled criteria for inclusion in the study were approached by letter. Those who replied positively were contacted by telephone to arrange a date for an interview in their home. All participants were seen in company with a close relative.
After a semi-structured interview to clarify injury details and obtain information regarding employment and relationship history, each participant completed a full neuropsychological assessment. Participants and their relatives were then shown a set of questionnaires and given an explanation on how they should be completed. Because the time to complete both interview and neuropsychological examination was at least four hours, the questionnaires were left with the family to be completed and returned within the next few days. Unfortunately, not all the questionnaires were returned, even after participants were telephoned and prompted to complete and return them. The number of selfcompleted questionnaires returned after interview ranged from N = 41 (77.36%) (CIQ and SWLS) to N = 42 (79.25%) (HADS and PCRS).
Full ethical approval was obtained from the Department of Psychology, University of Wales, Swansea and the Local Research Ethics Committee of Swansea NHS Trust.
Measures
Demographics
Employment status and relationship status were documented for Pre-injury, Time 1 and Time 2. Employment status was categorised into: full-time employed/education; part-time employed (less than 35 h a week), unemployed, student/retired. Relationship status was categorised into: married/co-habiting, divorced/separated, single and widowed.
Psychosocial outcome
The Supervision Rating Scale (SRS) (Boake, 1996) provided a measure of independent living as rated by the researchers. The SRS is strongly associated with The Disability Rating Scale (Rappaport, Hall, Hopkins, Belleza & Cope, 1982) and Glasgow Outcome Scale (Jennett & Bond, 1975) . A higher rating indicates greater dependence.
Satisfaction with Life Scale (SWLS) (Diener, Emmons, Larsen, & Griffin, 1985) was used as a measure of overall subjective well-being. The classification for absolute life satisfaction, reported by Pavot and Diener (1993) was used to interpret this measure. A higher score indicates a greater satisfaction with life.
Hospital Anxiety and Depression Scale (HADS) (Zigmond & Snaith, 1983) . A higher score indicates a more intense emotional state.
The Patient Competency Rating Scale (PCRS) was used to assess functional competency in behavioural and cognitive tasks (Prigatano & Altman, 1990) . Hall, Bushnik, Lakisic-Kazaic, Wright, and Cantagallo (2001) found this scale correlated with other measures of functional outcome. A higher score indicates a greater degree of competency.
The Community Integration Questionnaire (CIQ) (Willer, Linn, & Allen, 1993 ) provided a measure of the integration of participants back into the community. A higher score indicates greater degree of integration.
Cognitive measures-Time 1
• Similarities, Arithmetic, Digit Span, Picture Completion, Block Design and Picture Arrangement subtests of the WAIS-R (Wechsler, 1981 ).
• Story A Immediate and Delayed Recall subtests of the WMS-R (Wechsler, 1987) .
Cognitive measures-Time 2
• National Adult Reading Test (Second Edition) (NART 2) (Nelson & Willison, 1991) .
• Vocabulary, Similarities, Digit Span, Digit Symbol, Block Design, Matrix Reasoning subtests of the Wechsler Adult Intelligence Scale (Third Edition) (WAIS-III) (Wechsler, 1997a ).
• Wechsler Memory Scale (Third Edition) (WMS-III) (Wechsler, 1997b) .
• Trail Making Test (Reitan & Wolfson, 1985) .
• Hayling and Brixton tests (Burgess & Shallice, 1997) . The Hayling Test is a measure of task initiation speed as well as response suppression. It incorporates two sections that have 15 sentences with the last word missing that are read aloud to participants. The first section requires participants to complete each sentence as quickly as possible with a word that makes sense. The second section requires participants to provide a word that is completely unconnected to the rest of each sentence in every way. The Brixton Test is a rule detection and rule following task. Participants have to identify a rule then use it to inform decision making during the next stage of the test. Fifty six pages have the same arrangement of ten circles. On each page, one circle is coloured blue. This coloured circle is in a different position on every page but is positioned according to a pattern. Participants are shown one page at a time and are asked to predict the position of the coloured circle on the following page, based on a rule that determined its position on the previous pages. The test score is number of errors made on the test.
• The speed of comprehension test (Baddeley, Emslie, & Nimmo Smith, 1992) consists of 100 statements about the world that require little knowledge base in order to verify. However, half the statements are false. A false statement is achieved by combining the incorrect subject and predicate of two true sentences. Participants are given two minutes to work through as many sentences as they can by placing a tick at the end of true ones and a cross at the end of false ones. 
Analysis
Due to multicollinearity, the following subtests were not included in the analysis: Story A Immediate Recall, Logical Memory 1, Verbal Paired Associates 1, Family Picture 1. To avoid singularity, the composite IQ scores (FSIQ, VIQ, PIQ) were not included in the analysis.
A one-way between groups multivariate analysis of variance (MANOVA) was conducted for all cognitive tests administered at Time 1; subtests of the WAIS-III at Time 2; subtests of the WMS-III at Time 2; the remaining tests administered at Time 2-Trails, SCOLP, Hayling and Brixton tests; and all the outcome measures. A Chi-square test was used to investigate any difference between groups concerning employment and relationship status.
Results
Demographics
Employment status
There were no differences between the groups in respect of employment status prior to the injury (see Table 2 ). Both groups showed similar reduction in employment at Time 1. At Time 2, more non-litigants had been able to regain full-time employment but the difference in employment status was not significant (Chi-square = 1.203, d.f. = 1, p = 0.273).
Relationship status
A greater number of litigants were married/co-habiting before and after injury, but the difference was not significant (Chi-square = 3.120, d.f. = 1, p = 0.077). There was no difference in respect of relationship changes between groups from Time 1 to Time 2 (see Table 2 ). 
Outcome measures
Litigants were found to have worse scores on all outcome measures at Time 2 (see Table 3 ), however, differences between groups on the combined outcome measures was not statistically significant F(8,29) = 0.816, p = 0.594, Wilks' Lambda = 0.816.
Cognitive functioning
With the exception of the delayed recall of Story A, the litigant group performed worse than the control group on every cognitive test at Time 1 (see Table 4 ). However, a one-way between groups multivariate analysis of variance (MANOVA) that included all cognitive tests at Time 1 (see Table 4 ) showed no difference between litigant and nonlitigant groups F(7,25) = 0.983, p = 0.466, Wilks' Lambda = 0.784. Performance on cognitive tests administered at Time 2 also indicate that non-litigants perform better than the litigants, the only exceptions being on the Vocabulary subtest of the WAIS-III and the Logical Memory subtests of the WMS-III (see Table 4 ). However, one-way between groups multivariate analysis of variance (MANOVA) tests did not show a significant group difference on any group of cognitive tests. WAIS-III-F(6,45) = 
Discussion
The study failed to identify significant differences in cognitive ability between litigant and non-litigant cases of severe head injury, either at an early or late stage post injury. Consistent with the main hypothesis, the data does not suggest that the litigant group were significantly underachieving in terms of their cognitive performance during medico-legal examination at Time 1. Although direct comparisons over time cannot be made because of different tests administered at Time 1 and Time 2, both groups appeared to show a similar improvement over a 10 year interval, mainly reflected in better performance test scores on WAIS III. However, the lack of any significant differences between groups at Time 2 indicates that the litigant group had not experienced greater recovery in terms of cognitive abilities, reinforcing the impression of an effortful performance on cognitive measures at Time 1 and arguing against any impression that claimants with severe head injury are likely to fake low scores when assessed using neuropsychological tests.
There was no sign that the process of litigation had a long term adverse effect. Russell (1974) proposed that organic symptoms produced by head injury are prolonged by the patient's response to the symptoms. This is more likely to occur in a group of litigants, many of whom feel the need to justify symptoms that are repeatedly scrutinised by specialists acting as expert witnesses (Lishman, 1999) . Repeated questioning from doctors and lawyers can focus a person's attention on symptoms that might otherwise spontaneously resolve. This can generate a pattern of illness behaviour or reinforce the prospect that the symptoms may continue, even get worse. However, in this cohort, neither group registered abnormal scores on measures of anxiety or depression, nor were there any statistical differences between the groups on measures of psychosocial outcome that reflect satisfaction with life and a sense of community integration. A greater proportion of litigants were employed at Time 2 but the numbers that had divorced or separated were comparable between groups.
The absence of significant cognitive and psychosocial differences between the groups is consistent with the findings of McKinlay et al. (1983) , who also compared litigants and non-litigants after severe head injury but, with the exception of Rimel et al. (1981) , contrasts with studies that have examined similar cohorts after minor head injury. The lack of significant differences between these groups does not negate the need to assess effort and motivation in medico-legal examinations of neuropsychological abilities after severe concussion, but it does help balance a perspective that many of those who engage in litigation after severe head trauma tend to exaggerate their cognitive deficits.
